U nder conditions of IFN induction, tetherin is rapidly upregulated on the surface of infected cells and prevents virus release by physically bridging nascent virions to the cell membrane (1) (2) (3) . This activity can be explained by the unusual topology of tetherin, which includes an N-terminal transmembrane domain and a C-terminal glycosyl-phosphatidylinositol tail that allow both ends of the molecule to be anchored in lipid membranes (4) . Although tetherin was initially identified as the cellular gene product that accounts for a late-stage defect in the release of vpu-deleted HIV-1 from restrictive cells (5, 6) , it is now recognized to have antiviral activity against diverse families of enveloped viruses (7) (8) (9) (10) (11) .
The primate lentiviruses have evolved to use at least three different viral proteins to counteract restriction by tetherin. Whereas most simian immunodeficiency viruses (SIVs) use Nef to counteract the tetherin proteins of their nonhuman primate hosts (12) (13) (14) , HIV-1 and HIV-2 use their Vpu and Env proteins, respectively, to counteract human tetherin because of the absence of sequences in the cytoplasmic domain of the protein required for susceptibility to Nef (5, 6, 15) . Tetherin has therefore had a significant impact on shaping the course of lentiviral evolution in primates.
Tetherin can inhibit retroviral replication in vivo as revealed by an IFN-dependent effect on the suppression of murine leukemia virus in WT, but not tetherin-deficient, mice (16) . Instances of lentiviral adaptation to tetherin, including the acquisition of compensatory changes in gp41 of a nef-deleted strain of SIV passaged in rhesus macaques (17) , and changes that restore the anti-tetherin activity of Nef in HIV-1-infected chimpanzees (18) , further underscore the importance of tetherin antagonism for efficient virus replication in vivo. However, under certain circumstances, tetherin can also facilitate virus replication by enhancing cell-to-cell transmission (19) . Indeed, a role for tetherin in promoting cell-to-cell transmission probably accounts for the selection of vpu-deficient HIV-1 under cell culture conditions designed to mimic rapid T-cell turnover (20) .
Thus, although the net effect of tetherin on virus replication in infected hosts is antiviral, the immunological mechanisms underlying this antiviral activity are not fully understood.
By using an assay designed to measure the ability of antibodies to direct the killing of virus-infected cells by antibody-dependent cell-mediated cytotoxicity (ADCC) (21) , we show that Vpu protects HIV-infected cells from elimination by ADCC. We further demonstrate that this protection reflects the role of Vpu in counteracting restriction by tetherin. These results imply that tetherin enhances the susceptibility of HIV-infected cells to antibodies, thereby revealing an unappreciated link between innate and adaptive immunity. These results also suggest that the antiviral activity of tetherin may be augmented by virus-specific antibodies, and hence may be much greater than previously appreciated based solely on its ability to suppress virus replication in cell culture.
Results

Deletion of Vpu Increases the Susceptibility of HIV-1-Infected Cells to
ADCC. In the absence of Vpu, virions accumulate at the plasma membrane of HIV-1-infected cells as a consequence of the inhibitory effects of tetherin on virus release, resulting in visually striking electron micrographs in which infected cells are often coated with captured virus particles (6) . We hypothesized that the accumulation of virus particles on the cell surface might increase the susceptibility of HIV-infected cells to elimination by Significance HIV-1 viral protein U (Vpu) facilitates virus release from infected cells by down-regulating and degrading tetherin, a transmembrane protein upregulated by IFN that impedes the detachment of enveloped viruses from infected cells. Here we show that this activity of Vpu protects HIV-infected cells from antibodies that are capable of directing their elimination by antibody-dependent cell-mediated cytotoxicity. A direct implication of these observations is that tetherin serves as a link between innate and adaptive immunity to enhance the susceptibility of virus-infected cells to antibodies. Thus, the antiviral activity of tetherin may be much greater than previously appreciated based on its ability to inhibit virus release in cell culture assays.
ADCC. Cells infected with WT vs. vpu-deleted HIV-1 were therefore tested for susceptibility to ADCC using an assay designed to measure the ability of antibodies to direct the killing of HIV-infected cells expressing native conformations of the viral envelope glycoprotein (21) . In the presence of Ig purified from the plasma of HIV-positive donors (HIVIG), cells infected with vpu-deleted HIV-1 NL4-3 were ∼60-fold more susceptible to ADCC than cells infected with WT HIV-1 NL4-3 ( Fig. 1A and Fig.  S1A ). A similar difference in susceptibility to ADCC was observed for cells infected with WT vs. vpu-deleted HIV-1 JR-CSF , a primary isolate that expresses an envelope glycoprotein that is more resistant to neutralizing antibodies, by using the gp120-specific monoclonal antibody PGT126 (Fig. 1B and Fig. S1D ). These observations are further supported by statistical analyses of three independent experiments revealing significant differences in mean antibody concentrations resulting in half-maximal killing of virus-infected cells (i.e., 50% ADCC) and mean area under the curve (AUC) values for WT vs. vpu-deleted HIV-1 NL4-3 (P < 0.0001 and P = 0.006, unpaired t test; Fig. S1 B and C) and for WT vs. vpu-deleted HIV-1 JR-CSF (P = 0.017 and P = 0.007, unpaired t test; Fig. S1E and F) .
In accordance with greater susceptibility to ADCC mediated by Env-specific antibodies, surface expression of the viral envelope glycoprotein was fivefold higher on cells infected with HIV-1 Δvpu compared with cells infected with WT HIV-1 (Fig. 1C) . Moreover, this increase in the availability of Env corresponded to a 10-fold increase in surface expression of tetherin (Fig. 1D) . Importantly, deletion of the vpu gene did not change total Env expression levels in tetherin-negative 293T cells (Fig. 1E) , verifying that the accumulation of Env on the surface of HIV-1 Δvpu-infected cells was not a result of an overall increase in env transcription or translation.
These observations are consistent with the possibility that Vpu protects HIV-infected cells from ADCC as a result of its antitetherin activity. However, Vpu also has other functional activities that could contribute to the resistance of HIV-infected cells to ADCC. In addition to down-regulating tetherin, Vpu downregulates CD4, the primary receptor for virus entry (22) , and NK-, T-and B-cell antigen (NTB-A), a costimulatory molecule required for natural killer (NK) cell activation (23) . We therefore sought to determine which of these activities of Vpu account for the resistance of HIV-infected cells to ADCC.
Treatment with IFNα Enhances the Susceptibility of HIV-Infected Cells to ADCC. One feature that distinguishes tetherin from other cellular gene products down-modulated by Vpu is that it is strongly up-regulated in response to type I interferons. We therefore asked if IFN-α treatment could increase the susceptibility of HIV-infected cells to ADCC. Cells infected with WT and vpudeleted HIV-1 NL4-3 were incubated with increasing concentrations of IFNα ranging from 10 to 10,000 U/mL for 24 h before using them as target cells in an ADCC assay with HIVIG. Treatment with IFN-α resulted in a dose-dependent increase in the susceptibility of HIV-1 and HIV-1 Δvpu-infected cells to ADCC. Whereas cells infected with WT HIV-1 exhibited progressive increases in their sensitivity to ADCC with increasing concentrations of IFN-α ( Fig. 2A) , the sensitivity of HIV-1 Δvpu-infected cells did not continue to increase at IFN-α concentrations of more than 100 U/mL (Fig. 2B) , suggesting that maximum sensitivity to ADCC may be achieved at a lower concentration of IFN-α in the absence of Vpu. This was reflected by comparisons of 50% ADCC concentrations and AUC values for three independent experiments. Whereas significant dosedependent increases in the susceptibility of WT HIV-1-infected cells to ADCC were observed in mean 50% ADCC concentrations and mean AUC values ( Fig. S2 B and C) , significant increases in the susceptibility of HIV-1 Δvpu-infected cells to ADCC were only observed for comparisons of mean AUC values ( Fig. S2 E and F) .
Surface staining also revealed a corresponding dose-dependent increase in the expression of Env and tetherin, but only marginal increases in CD4 and no increases in NTB-A, with increasing concentrations of IFN-α ( + cells relative to control samples (shaded) stained with normal human IgG (C) or an isotype control for the BST-2-specific antibody (D). Differences in the geometric mean fluorescence intensity were significant for Env (**P = 0.01, unpaired t test) (C) and tetherin (D; ***P = 0.00009). (E) Immunoblot analysis of total levels of Env, Gag, and Vpu expression in whole-cell lysates of 293T cells (tetherin-negative) transfected with WT or vpu-deleted HIV-1 NL4-3 proviral DNA. The membrane was subsequently reprobed with a β-actinspecific antibody to control for sample loading. The data in A-E are representative of three different experiments. A comparison of the data from three separate ADCC assays is provided in Fig. S1 .
transmembrane domain of Vpu that impair binding to tetherin result in partial (W22A) to nearly complete (A14L and A18H) loss of anti-tetherin activity (28, 29) . Whereas W22A and A14L directly impair Vpu binding to tetherin (28) , changes in the subcellular distribution of the A18H mutant may also account for its inability to interact with tetherin (29) . Notably, the A14L substitution does not affect CD4 down-regulation (28) . Tetherin antagonism by Vpu also depends in part on the recruitment of βTrCP-2, an adaptor protein for an E3 ubiquitin ligase involved in targeting tetherin for degradation (24, 25, 30, 31) . Hence, substitutions in a conserved DSGxxS motif in the cytoplasmic tail of Vpu (S52,56N) that prevent the recruitment of βTrCP-2 partially impair tetherin antagonism by preventing its degradation, but not its endosomal sequestration (25, (30) (31) (32) (33) . These substitutions are also known to abrogate CD4 down-regulation, but do not affect Vpu-mediated down-modulation of NTB-A (23). The effects of each these Vpu mutations on the susceptibility of HIV-infected cells to ADCC correspond to their effects on tetherin antagonism. Whereas the A14L and A18H substitutions dramatically increased the sensitivity of HIV-infected cells to ADCC to a similar extent as wholesale deletion of the vpu gene, the W22A and S52,56N substitutions resulted in intermediate increases in sensitivity to ADCC commensurate with their partial effects on tetherin antagonism (Fig. 3A) . In contrast, a substitution in the cytoplasmic tail of Vpu previously shown to interfere with CD4 binding (I46K) (34) resulted in a much smaller change in susceptibility to ADCC (Fig. 3A) . These observations are supported by analyses of three independent experiments revealing highly significant differences in mean 50% ADCC concentrations and mean AUC values for the A14L, A18H, W22A, and S52,56N mutants with a more modest but reproducible difference in 50% ADCC concentrations for the I46K mutant ( Fig. S3 B and C) .
The effects of these mutations on susceptibility to ADCC are also reflected by increases in the surface expression of Env and tetherin. The levels of Env and tetherin on cells infected with the A14L and A18H mutants were nearly identical to cells infected with vpu-deleted HIV-1 (Fig. 3B) . As expected, Env expression on cells infected with the W22A and S52,56N mutants was intermediate to Env levels on cells infected with WT and vpudeleted virus (Fig. 3B) . In this case, only a slight increase in tetherin expression was detected for these mutants vs. WT HIV-infected cells (Fig. 3B) . Although the effects of these mutants on tetherin down-modulation are less than previously observed by other assays (28) (Fig. 3B) . Similar to the vpu deletion mutant, none of the substitutions in Vpu affected total levels of Env expression in tetherin-negative 293T cells (Fig. 3C) , Differences in the geometric mean fluorescence intensity of staining were significant for cells treated with 0 vs. 10,000 U/mL IFN-α for Env (**P = 0.004, unpaired t test) and for tetherin (**P = 0.002), but not for CD4 or NTB-A (not significant). ADCC responses and surface expression of tetherin, but not CD4 or NTB-A, correlated with surface levels of Env (Fig. S2 G-J) . Reprobing with a β-actin-specific antibody was used to control for sample loading.
confirming that these mutations do not affect transcription or translation from the partially overlapping env reading frame. Thus, the effects of each of these Vpu substitutions on the surface expression of Env and susceptibility to ADCC mirror their effects on tetherin antagonism. Indeed, surface levels of Env strongly correlated with susceptibility to ADCC (r 2 = 0.93, P = 0.0004) and with surface expression of tetherin (r 2 = 0.95, P = 0.0002), but not with the surface expression of CD4 (r 2 = 0.0005, P = 0.96) or NTB-A (r 2 = 0.17, P = 0.36; Fig. S3 D-G) . Moreover, because the A14L substitution does not affect CD4 downregulation (28) , and the S52,56N substitutions do not affect NTB-A down-modulation (23), these results indicate that the resistance of HIV-infected cells to ADCC is a function of the role of Vpu in counteracting restriction by tetherin, rather than its role in CD4 or NTB-A down-modulation.
RNAi-Knockdown of Tetherin, but Not CD4 or NTB-A Increases the
Resistance of HIV-Infected Cells to ADCC. To further differentiate the activities of Vpu that contribute to resistance to ADCC, the sensitivity of HIV-infected cells to ADCC was compared following RNAi knockdown of tetherin, CD4, and NTB-A. CEM. NKR-CCR5 -sLTR-Luc cells were infected with WT and vpu-deleted HIV-1, and then transfected with nontargeting siRNA or siRNAs specific for tetherin, CD4, or NTB-A 2 d before measuring their susceptibility to ADCC (Fig. 4 A-C) . RNAi knockdown of protein expression was confirmed by Western blot analysis (Fig. 4D ) and by flow cytometry (Fig. 4E) . Whereas RNAi knockdown of tetherin significantly increased the resistance of cells infected with WT and vpu-deleted HIV-1 to ADCC (Fig. S4 A-C) , RNAi knockdown of CD4 or NTB-A did not have a detectable effect (Fig. S4 D-I) . These results are in accordance with IFN-dependent increases in susceptibility to ADCC and the mutational analysis of Vpu, indicating that tetherin enhances the sensitivity of HIV-infected cells to ADCC and that this sensitivity is at least partially counteracted by Vpu.
Discussion
Our results reveal a role for Vpu in protecting HIV-infected cells from ADCC, and demonstrate that this protection is a function of the ability of Vpu to counteract restriction by tetherin. These findings are supported by the following observations, which differentiate tetherin antagonism from other functional activities of Vpu: (i) increasing concentrations of IFN-α result in a dosedependent increase in the susceptibility of HIV-infected cells to ADCC, which corresponds to a dose-dependent increase in the cell-surface expression of tetherin, but not of CD4, or NTB-A; (ii) mutations in Vpu that specifically impair tetherin antagonism without affecting CD4 or NTB-A down-regulation increase the susceptibility HIV-infected cells to ADCC; and (iii) RNAi knockdown of tetherin, but not NTB-A or CD4, increases the resistance of HIV-infected cells to ADCC.
A direct implication of these observations is that tetherin serves as a link between innate and adaptive immunity to enhance the susceptibility of virus-infected cells to antibodies. Although we measured ADCC, the same antibodies may have other antiviral activities that could potentially be magnified by tetherin, such as complement fixation and antibody-dependent phagocytosis. Tetherin may also enhance virus-specific T-cell responses via lysosomal degradation of captured virus particles for exogenous antigen presentation of viral peptides to CD4 + T cells or cross-presentation of viral peptides to CD8 + T cells. Therefore, although our data show that tetherin can increase the sensitivity of HIV-infected cells to ADCC, it is possible that tetherin also enhances other immune responses that contribute to the containment of virus replication in vivo.
A role for tetherin in enhancing the antiviral activity of antibodies may help to reconcile the strong selective pressure for HIV-1 and SIV to counteract tetherin with the comparatively modest-and, in some cases, seemingly contradictory-effects of tetherin on the replication of these viruses in vitro. Tetherin has had a significant impact on shaping the course of lentiviral evolution in primates, having selected for at least three different viral antagonists, SIV Nef, HIV-1 Vpu, and HIV-2 Env (35). Instances of HIV-1 and SIV adaptation to tetherin in nonhuman primates further underscore the selective pressure for these viruses to overcome restriction by tetherin (17, 18) . However, in contrast to other restriction factors, such as the TRIM5 and APOBEC3 proteins, which often impose a complete block to virus replication, vpu-deleted HIV-1 and nef-deleted SIV still replicate in primary CD4 + T cells under conditions of IFN-induced up-regulation of tetherin (17, 36) . Moreover, under certain conditions, tetherin may actually enhance virus replication by facilitating cell-to-cell virus transmission (19) . A role for tetherin in increasing the susceptibility of HIV-infected cells to antibodies NKR-CCR5 -sLTR-Luc cells treated with a nontargeting (n.t.) siRNA or specific siRNAs targeting tetherin, CD4, or NTB-A. Reprobing with a β-actin-specific antibody was used to control for sample loading. Histogram plots in E represent the change in surface expression of tetherin, CD4, and NTB-A on HIV-1 Δvpu-infected target cells treated with specific siRNAs (blue lines) targeting tetherin (Top), CD4 (Middle), or NTB-A (Bottom) in relation to samples treated with a nontargeting (n.t.) siRNA (red lines). The shaded histograms indicate background staining with an isotype control antibody. A comparison of data from three independent experiments is provided in Fig. S4. offers a resolution to this paradox. By enhancing the susceptibility of virus-infected cells to antibodies, the antiviral activity of tetherin in vivo may be much greater than previously appreciated based on its ability to inhibit virus replication in cell culture.
Recent reports suggest that tetherin also serves as an innate sensor of viral infection. Overexpression or virion-induced crosslinking of tetherin triggers NF-κB activation, which can lead to the induction of proinflammatory cytokines (37) (38) (39) . As a consequence of these proinflammatory signals, cellular mediators of antibody-dependent responses, such as NK cells and macrophages, may be attracted to sites of virus infection. Signal transduction by tetherin may therefore serve to amplify antibodydependent cellular immunity by attracting mediators of ADCC and phagocytosis to sites of virus replication.
A number of studies suggest that nonneutralizing, Fc-receptor (FcR)-mediated functions of antibodies such as ADCC may be important for protection against HIV-1. Substitutions that disrupted FcR binding of a broadly neutralizing monoclonal antibody diminished protection against a simian-human immunodeficiency virus challenge after passive transfer to macaques (40) . ADCC activity was also associated with the maturation of protection against pathogenic SIV challenge in macaques immunized with nef-deleted, live-attenuated SIV (41) . Higher ADCC responses were also observed among vaccinated subjects of the RV144 trial who did not become infected with HIV-1 than among those who did, although this difference was not statistically significant (42) .
Although these observations suggest that ADCC may be important for preventing HIV-1 acquisition under certain circumstances, as with other immune responses, ADCC ultimately fails to contain HIV-1 replication in most individuals. A role for Vpu in reducing the sensitivity of virus-infected cells to antibodies may in part explain why ADCC is not more effective at controlling chronic HIV-1 infection. By reducing the accumulation of virions of the cell surface, Vpu may lower the sensitivity of HIV-infected cells to antibodies, facilitating ongoing virus replication and immune escape. Partial resistance to ADCC is consistent with evidence that antibodies capable of directing ADCC may select for immune escape variants (43) . In this regard, Vpu-mediated resistance to ADCC is perhaps analogous to Nefmediated resistance to cytotoxic T lymphocytes (CTLs), in which MHC class I down-regulation by Nef reduces, but does not eliminate, CD8
+ T-cell recognition of HIV-infected cells, as reflected by the well-documented emergence of CTL escape variants (44) .
The potential synergy between tetherin and virus-specific antibody responses has important therapeutic implications. Similar to the increase in sensitivity to ADCC observed for cells infected with HIV-1 carrying the A14L substitution in the transmembrane domain of Vpu, compounds designed to impair tetherin antagonism by Vpu could enhance the elimination of HIV-infected cells by antibodies. Indeed, greater stimulation of Env-specific antibody responses as a consequence of an inability to counteract tetherin may have contributed to the robust ADCC activity observed in rhesus macaques infected with nef-deleted SIV (41) . Drugs designed to interfere with the anti-tetherin activity of Vpu may therefore achieve substantial reductions in HIV-1 replication in patients through a combination of inhibitory effects on virion detachment and greater potency of antibody-mediated responses to virus-infected cells.
In summary, we show that the anti-tetherin activity of Vpu protects HIV-infected cells from antibodies capable of directing the killing of infected cells by ADCC. This suggests that by trapping virions on the cell surface, tetherin increases the susceptibility of virus-infected cells to antibodies. By serving as a link between innate and adaptive immunity, the antiviral activity of tetherin may be magnified by antibodies, and therefore may be much greater than previously appreciated based solely on the capacity of tetherin to inhibit virus release in cell culture assays.
Materials and Methods
ADCC Assay. ADCC was measured as previously described (21, 41 ). An NK cell line transduced with a retroviral vector to stably express human CD16a (FCGR3A) served as effector cells (21, 45 RNAi Knockdown. siRNA oligonucleotides targeting tetherin, NTB-A, and CD4 were synthesized by Dharmacon (Thermo Scientific) as 21-nt duplexes with 3′dTdT overhangs. The siGENOME Control RNAi no. 2 and siGLO were used as nontargeting and transfection efficiency controls, respectively. Cells were transfected with 100 nM siRNA duplexes using DharmaFECT 1 transfection reagent at a density of 5 × 10 5 cells per milliliter in six-well plates according to manufacturer instructions (Thermo Scientific). Two days after transfection, the efficiency of RNAi knockdown was evaluated by flow cytometry and by immunoblot analysis.
Plasmid DNA Constructs. HIV-1 NL4-3 (pNL4-3) and HIV-1 JR-CSF were obtained through the ARP from Malcolm Martin and Irvin Chen (NIAID, NIH), respectively (47, 48) . The vpu-deleted variant of HIV-1 NL4-3 (pNL4-3.Δvpu) was generated by deleting nucleotide 6076, resulting in multiple stop codons after the fifth codon of vpu (49). HIV-1 JR-CSF Δvpu was generated by the same approach. Vpu substitutions A14L, A18H, W22A, S52,56N, and I46K were introduced into HIV-1 NL4-3 3′ (p83-10) by PCR-based mutagenesis as previously described (50) . Of these Vpu changes, only the substitution at position 56 resulted in an amino acid change in Env (27) . All plasmid DNA expression constructs were sequence-confirmed.
Immunoblotting. Cell lysates were prepared in ice-cold RIPA buffer (Pierce Biotechnology) containing EDTA and protease inhibitor mixture (Pierce Biotechnology), cleared by centrifugation at 2,500 × g at 4°C for 5 min, and suspended in 2× Laemmli buffer (Sigma-Aldrich). Proteins were subsequently separated on 12% (wt/vol) polyacrylamide gels or Mini-Protean TGX Any kD gradient gels (Bio-Rad), transferred to PVDF membranes (GE Healthcare), blocked with PBS solution plus 2% (vol/vol) BSA, and probed with commercially available monoclonal antibodies to tetherin (clone RS38E), NTB-A (clone NT-7), CD4 (clone mAb51312), β-actin (clone ACTN05), HIV-1 Env (clone 1994), HIV-1 Gag (clone 3A1), or a rabbit polyclonal antibody to Vpu obtained through the ARP from Klaus Strebel (NIAID, NIH) (51). Blots were then washed with PBS solution plus 0.05% Tween-20 and probed with an HRP-conjugated goat anti-mouse antibody (Pierce) or a HRP-conjugated goat anti-rabbit antibody (Bio-Rad). Immunoblots were developed with enhanced chemiluminescence (GE Healthcare) and imaged by using an Image Reader LAS-4000 (FujiFilm) (17) .
Flow Cytometry. Cells were stained at room temperature in PBS solution plus 2% (vol/vol) FBS and 1% NaN 3 with fluorochrome-conjugated antibodies specific for tetherin (APC; clone RS38E), NTB-A (PE; clone NT-7), CD4 (Alexa Fluor 700; clone RPA-T4) and CD45 (PerCP; clone 2D1). For Env staining, an indirect method was used; cells were first incubated with HIVIG obtained through the ARP from Luba Vujcic (NIAID, NIH) (52), or purified human IgG from HIV-negative donors (Invitrogen), followed by a fluorochrome-conjugated isotype-specific mouse anti-human IgG antibody (PE-Cy7; clone G18-145). For intracellular staining of Gag, cells were fixed and permeabilized with the Cytofix/Cytoperm kit (BD Biosciences), followed by staining with monoclonal antibody KC57 (FITC; clone FH190-1-1) (53). Samples were then washed, fixed in 2% (wt/vol) paraformaldehyde, and analyzed by using an LSR-II flow cytometer (Becton Dickinson). Dead cells were excluded by using the LIVE/DEAD fixable dead cell aqua stain (Invitrogen). After gating on viable, virus-infected (Gag + ) CD45 + cells, the surface expression of Env, tetherin, CD4, and NTB-A was analyzed by using FlowJo 9.6.4 software (TreeStar).
Statistical Methods. Antibody concentrations for half-maximal killing of HIVinfected cells (i.e., 50% ADCC) and AUC values were calculated for three independent experiments as previously described (21, 41) . Unpaired t tests or one-way ANOVA followed by the Holm-Sidak test were used to compare differences in mean 50% ADCC concentrations and mean AUC values. Correlations between Env staining on the surface of infected cells and susceptibility to ADCC, and Env staining vs. surface expression of tetherin, CD4, and NTB-A were analyzed by using the Pearson correlation test. SI Materials and Methods provides additional details on statistical methods.
